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WE: BY BRBGHSE R KRG TESRE, AT T 400 (Th) 172 i 375 5 Bk B 558 e il 2
(obestatin) ¢ 5-¥2 (Al (5-HT) [Y7E4k, F73k  EEL 40 H SPF 2% SD Mtk KB, AL M IEH 41 (N 41) AERIZH
(M 4) MM ne 2 (S 41) M EZ 4 (B 41) , B4 10 Ko Xt M. S B 41% FH = Al 2R M BR 5 1 5r i Pk 45
[ HAGHRY N AN AZA A, RN )G, % S ZHMEE 0.3 g/kg MM NLNE , % B 413 B 50 mg/kg (1945 %
2N M AR T IR R BUA B R K B % R SRR A7 58 0 15 Bl 35 0 ( DAL) TE43 K2 45 M 766 S 04 17 48 4
(CMDI) ¥£43 , HE Yo (& R 25 i 21 SV B 2, G Bl v R 45 A 4120 Hp Th FRE 8 H T3 & -y (IFN-y) |
Th2 FREE 11 A4 -4 (IL-4) B8 14635, ELISA BR800 K BUML 7% ' obestatin 2 5-HT /K, &R Fifi kK
FISARBI . 5 N AAH, M 40 DAL P43 2 CMDI 3143 5 3 715 (P<0.05) 5 5 M 4 L8, S B W4 i 2 R A%
(P<0.05) , H B KT S 41 (P<0.05) , WML B/, 5 M AL, S 41 B 21 55 BRI 1 0, Mtk 40 it B
B2, 5 N4 0E,M AL AL IFN-y I (3858 B TH R (P<0.05) , IL-4 7 [ 321k 2 I (P<0.05) ,
5 M4 H#,S 41 B &5 214U IFN-y 8 13835 B & P8 (P<0.05) | IL-4 & 1Rk B & T (P<0.05) ,H B
A S AR (P<0.05) . 5 N E, M 41K FUMLE obestatin 7 & & F L (P<0.05) ,5-HT & & W F T+
= (P<0.05) ;5 M 41 3, S 24 B 411G obestatin & i 1 35 7} 15 (P<0.05) ,5-HT & i i E &K (P<0.05) , A B
AH S HARL i (P<0.05) . #i8 B4 F TG A R K B B 38720, P4 20RE Thl/2 40, 5
F I LT obestatin &, FFAIL 5-HT &4
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Effects of baicalein on protein expression of Th1/2 cells, obestatin and

S-hydroxytryptamine in rats with ulcerative colitis
KUANG Zhe ", GUO Huili, ZHANG Yongchao, MIAO Zhiwei

" Department of Gastroenterology, Beijing Pinggu Hospital, Beijing 101200, China
Abstract: Objective  To investigate the effects of baicalein on T helper cells (Th) 1/2, obestatin and 5-
hydroxytryptamine (5-HT) in rats with ulcerative colitis. Methods Forty SPF grade male SD rats were randomly
divided into normal group (group N), model group (group M), sulfasalazine group ( group S), and baicalein group
(group B), with 10 rats in each group. The ulcerative colitis models were established in group M, S and B by
trinitrobenzenesulfonic acid. After successful modeling, 0.3 g/kg sulfasalazine was given to group S by gavage, and 50
mg/kg baicalein was given to group B by gavage. Group N and group M were given the same volume of normal saline by
gavage at the same time. The disease activity index (DAI) score and colon mucosa damage index (CMDI) score of rats
were evaluated, and the pathological morphology of colon tissue was detected by hematoxylin and eosin staining. The
protein expression of Thl cytokine interferon-y (IFN-y) and Th2 cytokine interleukin-4 (IL-4) in colon tissues was

detected by western blot, and the levels of obestatin and 5-HT in rat serum were detected by ELISA. Results All rats
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were successfully modeled. The DAI score and CMDI score were significantly increased in group M compared to those in
group N (P<0.05), and significantly decreased in groups S and group B compared to those in group M ( P<0.05) , with
group B being lower than group S (P<0.05). Pathological diagnosis showed that compared with group M and group S,
group B had significant improvement in pathological state and a significant increase in goblet cells. Compared with group
N, IFN-y protein expression in colon tissue was significantly higher, while IL-4 protein expression was significantly
lower in group M (P<0.05). Compared with group M, TFN-vy protein expression in colon tissue was significantly, while
the IL-4 protein expression was significantly higher in group S and group B (P<0.05) , and the changes in group B were
more significant than those in group S (P <0.05). Compared with group N, the content of serum obestatin was
significantly higher ( P<0.05), while the 5-HT content was significantly lower in group M (P<0.05). Compared with
group M, the content of serum obestratin was significantly increased (P<0.05), while the 5-HT content was significantly
reduced in group S and group B (P<0.05), and the group B showed a significant change compared to group S ( P<0.05).
Conclusion Baicalein has significant therapeutic effects on ulcerative colitis rats, which can regulate Th1/2 cells,
increase the content of serum obestatin, and reduce the content of 5-HT significantly.

Keywords: Baicalein; Ulcerative colitis; T helper cells; Brain-gut peptide; Obestatin; 5-hydroxytryptamine; Disease
activity index; Sulfasalazine; Interferon; Interleukin; Colon mucosa damage index
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W5 e ot miEMAEY SRR —E
(6 2, 1] AEL X SE R ZAH BRI ZE R . HiBh
P T ZHHE (T helper cells, Th) 1/2 20 52 WA G5
SN A DS L, AR T BR AL A 1 R3S S
RAE SN T R IFEE BEEAEH . ARV, Thl/2 41
L) 2R A 2 U5 97 1 5 W R R ) B A B TR R
I, AT A O B OGO I A e
P 28 (obestatin ) &3 4% & I — P fisi i K P55,
BAT ZrAEY = one, vlE i 8 miE iz,
S HHURRE RIS, s & 4E, 712 5 4 i
PTG IE A A ERE TR R TR 5 R 4
R RIGHRBAE LT, R R 2 5 B B in rks
PRSI R R %), 5-F2 48 B (5-hydroxytryptamine , 5-
HT) {F g —F i il 14 b 28388 B AE Ak s &2 R b B
A BB, A 5 RS E T R SRS O G
SRR . BRI ARG T 5 V45 I 4 32 2
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BEABKRMEIVEN . theh 52 e BA et
PO BT TCRIMER T 25 1 RN 5 B R SR
LR, B2 IR RIE ST B . MR RER
FEG g 24 8 %5 1) B2 s, BATHRRE . 1k
Y5 K AFEDIRL, RIB HAE BT R B AL S5 7 i A
FEMEH TR ABRNER NS RS
PEZE I R R FIAL H E A TR, B I AR B 5
BRI PE S I 98 KB Th/2 S il 37 i 7 ik
[A-F obestatin }z 5-HT W27 .

1 #MRERHE

L1 S®shdh ALK BEHOEL T KA A
ARG 40 U SPF ¢ SD Btk K B [ A M E 5 o4 -
SCXK (11)2020-0055] , fAE 200 ~250 g, < Kl B 5% W
I, EIRAER BT 12 h B, T IR T 17
A R POK 2 8, 2 IR S sl )4 B 1)) R
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Tab. 1 Instruments and reagents
NE-r vl TS/ AR
Mg ki e YT69204 et s A R
W YG10527 iR DR
R SLBG2566V  Sigma-AldrichLLC./\ 7l
A Zh L EG1150 H[E Leica 2\ 7
25 i 158127 Sigma-AldrichLLC. /A ]
A RO AL M1324R IRY T Fr R A ARk
TARZ Y G1080 I R R
P gem AG1100—100 mL i % Z A b RHY
N2 I s CX-60 H 7 OLYMPUS /A ]
RIPA 2411 SY4680 Jent A YRl
BCA 2R vk B ik ) E112-01 T A R
SDS-PAGE %k ik A & KGP113 B YR
ECL 345 & KGP1123 PIEE YR
IFN-y $ifk MOINFF(V100)-E W FHERL
114 Hifk 11846-MMO4-B 5% SR M BL-H IR 17y
GAPDH btk N FNab03343 RDGIE B A RS
%f;igm&fﬁﬂh (ELISA) 446502 S%[H R&D /A7
T B K YT3740 PR YR

T IFN-y 9T E -y IL-4 g A A R 4o
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1.3 a5 ERFE 40 HKRBEYL b IE R A
(N4H) A (M ) MIERTMEREL (S 2H) Fiee %
ZH(B ), A4110 Ko Xt M.S.B ik fritm k4,
W A& A, KBRS 12 24 h J5 T 10%7K 5 A REHEA T IR
JEE BRI , 11 7 4 R BUJS L ¥ 100 mgy/ kg B =il HE AR B
R H 2 mm PR IS G218 3 ABE R BRALT T4 8 em IR
(S e, 25 RS 220 il R AR RS AE , 55 R UL T
Je , H R BB E 10 min, SR F5 b AN M7 73 [l 58
(SN REEE SN AR IR TN R E S SN R ]
R AR el R A 10% 55, WAL A B ). N 2
NS IZRERY [ 25 T R AR A B K . TR R
SRS R B, R R T, X S B H 0.3 g/kg
AR ECRT L BE , XF B ZH3E B 50 mg/kg MY B AR,
YRR 2 W, F54E 30 d,N 40 M AR W T E
[ (A B A R K

1.4 #%m 5 5%

1.4.1 K BB IE 3 8 21 ( disease activity index,
DAL) AR R B A i DR P R B A i 155 40 14 47 P
3 :0 J3 I A RREAR, RAEHRIE R BICM I 1 324
PREREAR 19 ~ 5% , RABFAEL HA BRI 52 53 A 14 ERE
K>5% ~ 10% , IAEAS B HA Bei s 3 43 hy 1A R AR >
10% ~15% , FAER I H AT 154 53 R R FEAR> 15%,
KRAEHTE HA M. 7645245 0.5,10,15,20,25 30 d XfH
TP o

142 PRACRE SERSENSE, R R RS, TIE
FE KB, 7£ 4 °C 12 000 r/min ) Z5F T &0
10 min, SR E V5 WTE DK AR o 35 B DR AT, [R) I of) 25 1 a
i A L, NI i s R PO B I s , vk AE BLER 7K
YR TS, ] R IFRERR, A IR WL 5 LLVPAN 45 1 6
FESER A3 O, SR Ji W 25 W AL 2R 4% PR R O R 1]
48 h J5, AT HE LA A U) R b3 SRS KU A
TN UKAF B8 RAT

1.4.3 KRB R4 48 40 ( colon mucosa damage
index, CMDI) 0 434 1E % Toifh JKiik ; 1 40 Gt
P B SR 5 2 43 Ttz (H 70 1 H g BESE R, A #5048
FERGE 3 A L 1 AL 0~ 1 em BYBZ A H ARG &
IE B R EERNE ;4 0 B 2 Zb DL E 1~2 em 91595
KL H AR RIE , ARG E ;S 0 Bt Ak >2 em HAEAY
RAE A1 R R G R

144 REZHHAL HE et BORREHA L, TE
60 °C By TE IR % A6 h 4% R 30 min, SR J5 #EAT R B
JEOTE IS A P , IR AR R G455 min, PBS ik
3 min, 1% M £ W43k 30 s, [ KK Bk 3 min, 95%
CBFAEEE 1 min, FRELLQS YA 1 min J5 , FEATHEE &

B K R WAL, PR e, DG B
BEATH SR B

1.4.5  Th1/2 40 AR CHE FIAR TN R T f 95 B 30
A Thl bREHE H IFN-y \ Th2 fri5 8 H L4 1)
HARIE, S HE AL S MA 1 mL
RIPA 243, vK b 58 53 24 % 10 min J5, 7E 4 °C |
12 000 r/minff) 25 4 F & 0> 30 min, B _F 7% W H
BCA JU5E , B S i BB 5 0 & 4 TR, R S
AR B FE WO A SRR AR, 37 CHE
WA O E 30 min, [ B G 3 B, S LR
VKAGHATHLUK , ZECH R AR IE 60 V., 43 2§ 100V,
T R WA 8 75 R 38 e 100 % i 45 o1, SR 5 E AT e R 2
h 5 BRZ5 A R LT 200 mA | YRR FS FH &5 5% i i
A B AT E AT 1 h PBS PR 3 e, # i1 ¢

1,000 F# L ] i B TFN-y (TL-4 — 3¢, i A Hi B ) —
P, 4 CWEF R, VERL S , AL B 1 2 5 000 i ¢
BB AL Y 30,37 CRILEIRME 2 h; ¥k
JE , 1 ECL 50 & i e 45 5%, 1158 5 GAPDH
1 UM SR A TEN -y (TL-4 2 AR Rk

1.4.6  KEUMLWE obestatin ) 5-HT &Sl %M
TR B B 923 W B 72 ( enzyme-linked immuno sorbent as-
say, ELISA) A6, 52 56 25 R ™ ks 42 120 70) & d B 45 ik
Tr8AtE , 523058 UG ST B FH ES AR {UAE 450 nm AL,
D B LG RE , 2l bnifEth £, SRR sl Az th 42
1144 obestatin )2 5-HT [ & &,

1.5 %itF i R SPSS 26.0 #1741 43 #r .
THEORIL xxs FoR , Z41R] EBCR LK 2 05 247
BT S PG LAY LSD-0 A6 50 5 THEL BB DA, L
BATX K. P<0.05 MEFAGI L,

2 7% R

2.1 DAI+#4 5 N4, M 41 DAL #4538 & T+
(P<0.05),5 M 41 tt#2,S B Pl DAL ¥4y i 2 FEAIK
(P<0.05),H B 41t S AL (P<0.05) . WK 1,
2.2 CMDI ##%  PUZH KB CMDI 34522 5 521t
22 Y (F=93.820,P<0.01), M 4] CMDI 43K
(4.69+0.15) 43, B 3 5T N 4119 (0.23+£0.01) 43 ( P<
0.05) . S i CMDI P43 4 (3.22+0.14) 43, B 21 CMDI
PEA R (2.1120.11) 4, B AL F M 41( P<0.05) ,
H B 4iLt S AL (P<0.05),

2.3 e HE & 4% N4 KRR a4
g TG 22 PR b B6E)23 56 R i b ELHEZ 0], T I,
F PRI, A WL FE A 595 K S R 1 40 R 1= 1
MG M 2145 i 25 09 18 2 0 IR, 26 B 2k B W, [ A
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J2 N BRI BT 2, AT DL A St K e 5 M R
PRI AR A0 I s/ 5 M AR, S 4
B 21 5 BHOR A W] 0 0, AR L A 20 W
Kl 2,

2.4 sy Thl/2 miein 2 &G REE R
5 N, M 55 A 20 IFN-y 8 3R 8 1#
Fi55 (P<0.05) 5 1L-4 F  3R 3k i PR (P<0.05)
5 M A8, S 4 B 52 TFN-y 8 [ &Kk
WERAL(P<0.05) ,IL-4 I RIL B ET & (P<
0.05),H B4tk S 41454k i % (P<0.05), D5 2
FIE 3,

2.5 foi¥ obestatin & 5-HT -F 5 N4lH#,M 4]
K EUALTE obestatin & & i F &AL (P<0.05) ,5-HT &
R ETE (P<0.05) ;5 M 41 H#, S 41 . B 4114
obestatin % & I & T 5 (P<0.05) ,5-HT &8 5 #f%

K (P<0.05), H B 41t S 4075 {k B & (P<0.05) . U,
#3,

DAI {4y

H: 5 N4, P<0.05; 5 M 414 I,
bP <0.05; 5 S #HAHLL, P<0.05,

1 A2 DALy
Fig. 1 DAI scores of rats in each group

TE:AINAL;B A MALC H SH;D 0 B4l

B2 KAKRBEMALUREE  (HE Q)

Fig. 2 Pathological images of colon tissue in each group of rats

x2 HUAKRBLEHAHLP IFN-y IL-4 FEHKFERE  (x2s)

Tab. 2 IFN-y IL-4 protein expression levels in colon
tissue of rats in each group (x+s)

251 %k IFN-y IL-4

N4 10 1.11+0.14 2.22+0.15

M 2H 10 2.59+0.16% 1.01+0.11°

S4 10 1.98+0.15% 1.55+0.13*

B4 10 1.25+0.13*° 1.99+0.13

F1{H 223.306 166.252

P1E <0.001 <0.001

W5 N 4M L, P<0.05;5 M 414 1t,"P<0.05; 5 S £ 4H
I, ¢P<0.05,

IFN-y & S - =

i S - .

GAPDI|  omsomy sorstm <omm @O0
N4l MZH S4H B4

3 RUURME LD IFN-y IL-4 35 1 55707
Fig. 3 IFN-v .IL-4 protein bands in colon tissue of

rats in each group

(HE staining)

#& 3 il obestatin Jz 5-HT /KF  (a+s)
Tab. 3 Levels of serum obestatin and 5-HT  (x+s)

ZH 5] 1) %% obestatin ( pg/mL) 5-HT(ng/mL)
N2 10 55.46+5.12 79.65+7.12
M 24 10 25.36+2.13° 174.55+12.11°
S 10 33.19+3.15% 132.59+11.11*
B4 10 47.65+4.25%° 85.26+7.59°
F 1 126.566 209.782

P i <0.001 <0.001

5 N4, P<0.05; 55 M 414 1, P<0.05; 5 S 414
He, ¢ P<0.05,

3 it it

Bt R RARRREK 5 R IRTTMERRE
RO SEE RN A B — R, B gt A
TSI AR 2 — o (HIEAE RS K
B, TP ETRY T O TR )R A, AN
S TR R I RS B U T B B DI
i G

ARHFIE B, B 2 AT I 3 PR AR OK B DAL %43
S CMDI P43, B3t 15t 97 P 25 W 98 K R BRIE 2, 1
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WA 1 257 A0 M0 U ik e EL AT B 3 ) T R
S PEIMHIVER 2w R FI6Y 7tz MG 1 5 1 FH 24
Wy, AL H W Tt MRS 1 28 1 i PR TR 9 X )
St WA NI E RGP 2, B AR
iy AR A Y E S, TEIRYT B B R
WROT A EE AL . BUETESE I R AR P E R
T liE” AR R, v BE AR AR AL
DL 5 MDA I8 HA 0 5 A, e 20 AREDIHL
AT R 2 2 35, WA T I 25 6 R WL 5 HEE B IR
PIEREAS ARA RGN o X T B S R KR, 2
X2 ] BE S o PR T ML G T g, T LA R R A
TR 7 HE R A A e DR/ i AR - A s A I
SRS, T I PR 2H 245 0 30 o 200 B e BB, I &L
PR ARSI IL. , e A7 RS R Bl BIDIR A . 2%
RRAE T R M B PG I B
SPRL, H B R IR T I A RO Ly, HAE ]
BT BE-S9815 RAE S AT O, AFFEEIR 5 Z A o

AR R, 5 M4, S 41 B 4544
IFN-y 8 3R 35 W2 BRI, TL-4 25 1 R38BT,
H BA S AL 3, X 30 W] v %5 3R ) I 35 ok 3
Th1/2 YA A9 FF5 . Thl/2 20 i 2% i ] S 350f) 5 15t
SRS I S AE N Z2 R 1 58 i P 56 A ) B 92
PRSI , T 0 A G I G200 i PR~ 3Rk AR &% T i Lk
0, DT Ay AH I 9590 0 9 7 BT R W 194 T i B2 ARk
fih, Forp TFN-y 240 Thl g0 E i dr & N+, 1L-4 =2
A3 Th2 AL A FR &R , EATHETE LA Sy R
FOM R R H AR I N, B
S5 98 19 ¢ A ML) A 45 ol DR 3R 1 S 1 g 3 285 B8 A 92
RGP THLE 28, T BUE AR R RO G i B v 25
L TR A A R ML SR 107 2 | S SR i
H Al R TAERYE S . X Tt PSR, 35
AT R R 4 I PR - S5 AR R SRS G ORI B
AL PN S 5 S, DT VRS RSO0, 4 A A A8 i 4 A
3 U0 AP 5 B, TS B PR AR Thl/2 2287
r 0 R S5 24 o) S 58 R BN, A0 L U4 i
TR BT R B, 3 T B VRS I R K R, 2
F AT O R AR A I N B 4 i b R 2 2 A P B A
P, AR A RS HERL,

A A, 5 M A, S 4. B 4 i
obestatin 7 i P & Th i, S-HT & 4 B EFEAC, H B 4
AN A T R I oS I A (R
obestatin 43 W4, # ] 5-HT 43, Obestatin 2 B &
TGP T e A it g K 308 ok 5 52 AR 45 5 ek 2 Ak e 3
N AR A S RS RDERT BE S AT B B s

WA S AR AT B ST R W T b A S i R
gl R FHEAEN, 5 BHE RS R 0 KR pLE 2 U]
AHIG, T S-HT AR Sy Hoh 8 S 22056 o, OBl
JAT AN AR5 Wy 1 N PR EE AR, IR 175 5 By g
BT XTI A I g L, A AT B 1
S HHN AZ AR S5 5, 38N obestatin [ HEFL, #046] 5-
HT B35, DT A 254 P 4R 0 i 017 1R AN R A s
PR E H Ak 3 2K B Bl 28 K pl 28 gy, T AU
W5 W18 1z s DIRE A AR S 1 A SR RN, B
ZARFNATF AR H . AT RAEZE S IR A, 5
R FRATAH LE , 5-HT 75t 97 M 25 W 48 83 L i v
SR EE, U ATRS S TR AL KR,
WA R G HHERL,

g5 FTR S R B A I R K A
ISP, ATA O Thl/2 AR, I 5 3 T T ik
BKIRF obestatin &1, J&AI% 5-HT & &,
FzEME T

%30k
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